Motivation: Affymetrix arrays use multiple probes per gene to measure mRNA abundances. Standard software takes averages over probes. Important information may be lost if polymorphisms in the mRNA affect the hybridization of individual probes.
INTRODUCTION
In genetical genomics (Jansen and Nap, 2001) , gene expression profiles of genetically different individuals are combined with molecular markers in the DNA to reveal expression quantitative trait loci (QTL). Especially the Affymetrix technology, which is a popular platform for profiling gene expression, poses many challenges in data analysis since it uses multiple 25 mer probes per gene to measure its mRNA abundance. Alberts et al. (2005) proposed a statistical multi-probe model: log(y ij ) ¼ m þ P j þ G i þ PG ij þ e i þ e ij , where y ij is the signal of the jth probe of the ith individual, P j is the probe effect and G i is the genotype effect at the marker under study. PG ij is the probe-specific genotype effect, which may be caused by (unassayed) single nucleotide polymorphisms (SNPs) in probe regions leading to a difference in hybridization, and not in gene expression (Alberts et al., 2007a) . The model is computed at all marker positions to find the position (QTL) with the most significant G i ; the significance of the corresponding PG ij quantifies the probe specificity of the QTL (QTL Â probe). Using parametric bootstrap the significance is calculated from data drawn from the no-QTL model log(y ij ) ¼ m þ e i þ e ij . See Alberts et al. Figure 1 shows the workflow from the raw Affymetrix data in the form of .CEL files to QTL visualization. In the preprocessing part, the .CEL files are background corrected and normalized using the RMA method (Irizarry et al., 2003) . In the processing part, QTL analysis is performed as described in Alberts et al. (2005) , and deviating probes are detected using a procedure for backward elimination as described in Alberts et al. (2007a) . Finally, a custom track in the UCSC Genome Browser is created, visualizing individual Affymetrix probes and known sequence polymorphisms (SNPs, splicing variants) in probe regions. The affyGG software accepts missing marker genotypes, but excludes them from the QTL analysis. In crosses, most likely genotypes can be imputed in advance using R/QTL (www.rqtl.org/manual/html/argmax. geno.html).
PROTOCOL

Pre-processing
(1) Create and load in R a comma separated values (CSV) file containing the genotype data (e.g. genotypes.csv), with format: {molecular marker names} x {individuals}, where the cells contain the genotype labels (e.g. 1 or 2; AA, AC or CC; U for missing data).
4 genotypes read.csv ( 'genotypes.csv' ) (2) Create and load in R a CSV file (e.g. markerpositions.csv) containing the positions of the markers, with format:
{molecular marker names} x {chromosome number (chr), position in basepairs (bp)} 4 markersPos read.csv ( 'markerpositions.csv' ) (3) Create a vector containing the names of the .CEL files to be used, and specify the directory where the .CEL files are located: 
QTL analysis (5) Specify in which batch each individual was processed:
4batch c( 2, 2, 2, 1, 1, 2, 1, 1, 2, 3, 2, 2, 2, 2, 3, 3, 3, 3, 2, 3, 3, 1, 1, 1, 2, 3, 1, 2, 1, 1 ) (6) Select the probe level data for one probe set: 4pos c (1893, 1894, 1897, 1904, 1906, 1911, 1912, 1913, 1916, 1925, 1929, . . 
